ABSTRACT (HCH, aldrin, dieldrin, endrin, o،p-DDE, p،p-DDE, o،p-DDD, p،p-DDD and o،p-DDT)
INTRODUCTION
Water pollution is a major global problem which requires ongoing evaluation and revision of water resource policy at all levels and there is an urgent need to prevent contamination of available water resources from various type pollutants due to global water scarcity. Although most of these pollutants are present at low concentrations, many of them raise considerable toxicological concerns, particularly when present as components of complex mixtures (Schwarzenbach et al., 2006) . Pesticides are one of chemicals contaminating water which is essential to sustain life and a satisfactory supply must be available to all. Pesticides have played a major role in achieving the maximum crop production but maximum usage and accumulation of pesticide residues is highly detrimental to aquatic and other ecosystem (Agrawal et al., 2015) . The significance of presence of Endosulfans, Lindane and DDT in soil and ground water in close to human and animal should be taken into consideration (Ahmad 1998 , Meijer 2001 , Okeniyia et al., 2009 . Monitoring of chlorinated organic pesticides represents a great task due to their long lasting effect in the environment (El-Mekkawi et al., 2009) . Organochlorines pesticides (OCPs) such as dichlorodiphenyl ethane (e.g, DDT, DDD and DDE), cyclodiene (e.g. aldrin, dieldrin, heptachlor and endosulfan), and chlorocyclohexane (e.g. α, β, γ and δHCH) are of great concern due to their highly persistent nature and global occurrence (Glynn et al., 1995) . Contamination from heavy metals and organic chemicals used as pesticides pose special public health concerns because these contaminants can be toxic even in such small quantities as parts per billion (Scheidleder, 1999) . On the other side, PCBs are mixtures of aromatic chemicals, manufactured by the chlorination of biphenyl in Al Azhar Buletin of Science Vol.(26) No.2, December, 11-18, 2015.. Ramadan A. Saleh et al . 12 presence of a suitable catalyst. The empirical formula for PCBs is C 12 H 10 nCl n where n may be any value from 1 to 10. PCBs with 5 or more chlorine atoms per molecule are referred to as higher chlorobiphenyls and are relatively more persistent in the environment than lower chlorobiphenyls which have four or fewer chlorine atoms (ElKady et al., 2007) . Hence, there is a need for considerable research to predict these pollutants from the water bodies in a cost-effective manner. The most efficient parameter to assess pollution in streams receiving organic waste material has been shown to be the benthic invertebrate stream community (Hassan et al., 2014 , Kazanci et al., 2014 .Pesticides have been widely distributed and their traces can be detected in air, water and soil environment (Yadav et al., 2015) . Surface water was found to be more contaminated than ground water with more number of organochlorines (OClPs) and organophosphates (OPPs) and more concentrated pesticides (Lari et al., 2014) . Benthic organisms are more fixed in habitat than are diatoms. Both groups of organisms can adequately express the state of a stream with respect to pollution. Benthic organisms reveal both present and past environmental conditions, whereas diatoms fecal only present environmental conditions Gallup et al., (1970) . In this regard, using the leeches, like Limnatis nilotica, as bioindicators is a useful tool for the biological assessment of pesticides pollution of the water of wells. Certain features of leeches make them potentially very useful in the biological assessment, especially in moderately polluted lowland watercourses (Koperski, 2005) . Al Jabal Al Akhdar is relatively rich and has verities of water resources (groundwater, surface water, desalination and wastewater), however, these resources are mismanaged properly in integrated comprehensive approach (Hamad 2012a) . Hence, there is a need for considerable research to monitoring these pollutants from the water bodies in a cost-effective manner. The current work aims to discover organochlorine pesticides residues of certain wells at Al Jabal Al-khadar region using leeches (Limnatis nilotica), as bioindicators. In addition to determine the effectiveness of using leech in detecting OCPs and PCBs residues in water with easy and safety tools.
MATERIAL AND METHODS

1-Samples collection:
Leech samples were hand-picked from surface water of five chosen wells (Borgho, Michael, Tiba, El Wasita and Alou) located in some regions of Al Jabal Al-khadar, Libya during the spring and summer seasons of the year 2013. Samples were identified by the laboratory specialist as Limnatis nilotica. Then, it thoroughly washed with dist. water, pooled to weigh 5 gm and Kept into refrigerator till analysis processes.
1-Chemicals and authentic chemical standards
The used chemicals and solvents were special grade for pesticide residue analysis and purchased from Sigma-Aldrich (St. Louis, MI, USA). The purified water was obtained from a Milli-Q water system (Millipore, Bedford, MA, USA). Pesticide and PCB standards were obtained from Dr. Ehrenstorfer Laboratories, Augsburg, Germany. Pesticide and PCB stock solutions (approximately 1 mg/l) of individual standards were prepared by dissolving in n-hexane and storing in a freezer -18 0 C in glass bottles with PTFE-faced screw caps. Silica Gel, Grade 634, of 100-200 mesh size was used for sample extract clean up (AOAC, 1990).
2-Samples and Extraction of pesticides and polychlorinated biphenyl (C12H10-nCln).
Typically 5 gram of sample in 40 ml glass vial, 20 ml of extraction solvent (n-hexane) and 3 gram anhydrous sodium sulphate were added and mixed. The resulting mixture was immersed into an ultrasonic bath at 45 o C for 60 min. The solvent was concentration by rotary evaporator and extractions residues was removed by using 5 ml n-hexane, then the sample was loaded into mixed silica column for clean up. The standard method of AOAC was applied for pesticides and PCP (Haynes et al., 2000) .
3-Extraction of pesticides from water samples
Extracting chlorinated pesticides (Aldrin, Dieldrin, Endrin, α-HCH, beta -HCH, LindaneGama HCH, o،p-DDT, p،p-DDT, o،p-DDD, p،p-DDD, o،p-DDE, p،p-DDE) residues from water samples according to standard method of AOAC (1990) by partitioning the water sample with The leech Limnatis nilotica As a Bioindicator for Organochlorine and Polychlorinated Biphenyl 13 equal volume from hexane: methylene chloride (15:85) three times, then the solvent evaporated to dryness and the extracted subject to clean up on column chromatography filled with activated florisil using diethyl ether as a elution solvent, after that the residue subject to analysis by GCMS (AOAC, 1990).
4-Cleanup procedure:
The sample preparation was carried out into glass columns which were 7.6 cm long with 1.3cm of inner diameter. The columns were filled from bottom to top, with 1g of anhydrous sodium sulphate, 2 g of neutral activated silica, 2 g of sulphuric acid modified activated silica and 2 g of anhydrous sodium sulphate. This multilayer silica column was washed with 20 ml of nhexane prior to use. The sample was then eluted by 60 ml of n-hexane collecting the eluent and evaporated. Finally, samples were reconstituted with 1 ml of hexane and analyzed by GC/MS.
5-Instrumentation and Operation Method:
The GC/MS analysis of samples was performed using an Thermo GC/MS (Thermo Sciena - Helium was employed as carrier gas at 1 ml/ min. the injector, ion source, and transfer line were respectively set at 250, 250 and 280 o C .one microliter of sample was injected in splitless mode. The mass spectrometer was operated in full scan mode (50-650) Daltons per second. The ionization was made by electronic impact at 70 ev. The detection limit range of the GCMS was 0. 001-0. 002 ppm and the rune time was 60 min. for the studied pesticides (Table 1) and PCB (Table 2) under the experimental conditions (Sibali et al., 2008) .
Statistical analysis
Data analysis were analyzed using SPSS program (ANOVA) to determine if significant difference existed between means at 0.05 levels Calibration curves were prepared from a stock solution of 1.0 mg L -1 OCPs dissolved in n-hexane by serial dilution to reach calibration concentrations of 5, 10, 20, 40 and 50 μg L -1 . The peak areas of the corresponding analytes were plotted against the calibration concentrations and the regression coefficient was calculated for all analytes (Alawi et al., 2007) . The calibration have an RSD ≤ 20% for the relative response factors and the correlation coefficient R must be >0.99 for linear regression in order for the calibration to be compliant (Albro et al., 1981) . The recovery efficiency ranged from 88% to 82% with coefficients of variation of 5%-8% for all organochlorine compounds. These calcu- lated values conducted to control the analytical reliability and assure recovery efficiency and accuracy of the results. These analyses were carried out in National Institute of Oceanographic and Fisheries, Alexandria, Egypt.
RESULTS AND DISCUSSION
The organochlorine pesticides (OCP) were banned in most country due to its health hazard and relatively non biodegradable residues. Therefore, table 3 showed their residues in ng/g in the associated leach of water wells as a bioindicators for OCP and analyzed by GCMS during summer and spring of the study year at El Jabel Al-Akhdar region. The detected residues were range from 0.483 to 0.088 ng/g of α HCH insecticide and 0.151-0.010 ng/g (β HCH), 0.068-0.008010 ng/g (γ HCH), while the total average range of HCH residues concentration was 0.622-0.151 ng/g. The summarized data showed the detected residues of pesticides in the average range (0.049-0.007) ng/g of Aldrin, (0.043-0.006) ng/g of Dieldrin, and 0.043-0.006 ng/g of Endrin with a total average range of this residues concentration by (0.103-0.040) ng/g. The existence of DDT insecticide and its derivatives in the total average concentration were ranged from 0.024 to 0.001 (o،p-DDE), 0.196-0.047 (p،p-DDE), 0.036-0.006 (o،p-DDD), 0.221-0.021 (o،p-DDT), 11.214-0.064 (p،p-DDT) ng/g respectively with residues concentration total average ranged of (11.449 -0.218) ng/g (Table, 4 ). The obtained results showed that 100% of the analyzed leach samples were contained detectable level of the monitored insecticides (HCH, aldrin, dieldrin, endrin,
o،p-DDE, p،p-DDE, o،p-DDD, p،p-DDD, p،p-DDT and o،p-DDT).
As a result of this study 100% of the samples gave results with levels of total HCH, aldrin, dieldrin, endrin concentration residues below the MRL. However, DDT insecticides, 60% of the samples gave results with levels of total DDT concentration residues below the MRL, while 40% of the samples showed results contained levels of insecticide residues above the MRL. Lindane derivatives α HCH, β HCH and γ HCH were appeared lower the maximum contamination level (WHO &EPA) and less than DDT derivatives o،p-DDE, p،p-DDE, o،p-DDD, p،p-DDD, o،p-DDT). While the highest detected level of DDTs derivatives was p،p-DDT in Michael wells at the spring season in the studying year. In these samples the highest detected level of DDTs, reached 4.35 ng/g, this value is considered above the acceptable levels (WHO, 1996 , FAO/WHO 1986 . The detectable amount of pesticides residue in water samples at the studied wells, the detected levels of DDTs derivatives were ranged from 35.0-4.0 ng/g and others chlorinated compounds ranged from 9.0 to 5.0 ng/g in most studied water wells at El-Jabal Al-Akhdar regions. These supported our obtained results and confirmed that leach is useful tools in biomonitoring for both organochlorine pesticides residues. The leech Limnatis nilotica As a Bioindicator for Organochlorine and Polychlorinated Biphenyl 15 Values differentiate at the levels of *P < 0.05 analyzed by SPSS program Values differentiate at the levels of *P < 0.05 analyzed by SPSS program Table (5) illustrates the detection and concentration of polychlorinated biphenyl (PCB) derivatives in the collected leach (Limnatis nilotica) samples from water wells in El-Jabel Al-Akhder area. As a result of this study 100% of the samples gave results with levels of total polychlorinated biphenyl (PCB) concentration residues above the level of the maximum contamination level (EPA 2009) which recorded by 0.5 ng/g. In these respect, the highest level of polychlorinated biphenyl (PCB) was achieved in Michael and El-Wasita wells at the summer season by (29.0 and 2.7) ng/g respectively. In the other hand, the lowest detected level of PCB reaching (1.00) ng/g in the leach collected from Tiba wells at summer season, which was considered above with the comparison EPA, 2009. The existence of these derivatives in concentration reflected the continue uses of this material in last decades. The study showed the occurrence of total polychlorinated biphenyl derivatives concentration higher than organochlorine pesticides levels. It could be concluded that the high levels of PCB derivatives in all leach samples indicated the uses of this material source until this date and contaminated the investigated wells. Values differentiate at the levels of *P < 0.05 analyzed by SPSS program
In conclusion, the obtained results provide important information on the current status of organochlorine pesticide (OCP) and polychlorinated biphenyl (PCB) were analyzed to assess the possible health risks to the inhabitant in the water wells by using leach (Limnatis nilotica) as a biomontoring agent . The occurrence of highly hydrophobic OCP and PCB in the studied water wells at El-Jabal Al-Akhdar regions were monitored by gas chromatography mass detectors. The data showed the lower contents of OCP compounds in water and leach samples could be explained by assuming the lower solubility of these toxic substances in water; it may be adsorption on the soil or sediment particles of the wells or due to the capability of leach to eliminate this compounds The OCP total residues levels not exceed the EPA Maximum Contaminant Level in water regardless of bioaccumulation and build up through the time in leach tissue as compared with the levels of residue in water samples. In the other hand, there was a recorded risk of polychlorinated biphenyl (PCB) derivatives presented in the target drinking water wells without proper treatment to eliminate these contaminants. These results supported by Al-Targi et al., (2011) who determined that the residues of organochlorine pesticides (OCPs) in 40 samples of human milk collected from eight rural and urban regions in El-Gabal AlAkhdar region -Libya, between March to December 2007. Also, Hamad (2012b) found that some of northern parts of Al Jabal Al Akhdar springs suffer from pollution problems, as well as the lack of good use, and without any monitoring programs in term of water quality and quantity. According to AlRewashed (2012) water samples of 32 wells and 24 springs in the area situated between Shahat and Darna cities tested chemically and bacteriological in 2009/2010. He found an increased pollution was observed in springs and wells that are situated nearer to the town centers. High nitrate concentrations were recorded in some wells and springs. In accordance with the present study, this could be attributed to local percolation of waste water to the ground water sources in this area. Generally, it has been a strong correlation between non-maintained wells and springs and relatively high pollution, which suggested contamination from surface sources. The obtained results are evident for some risks from detecting OCP and PCB in leach tissues of the surface water collected from the different wells. It is clear that this monitoring point to the action needed for controlling this contamination as demanded could depending on Limnatis nilotica leaches as a bioindicators. Also, it is suggested that more extensive investigation covering all water wells in all El Jabal Al-Akhdar regions of Libya must be carried out to monitor the exact levels of all pesticide and polychlorinated bi phenyl residues. 
